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The Office Action dated March 14, 2003 has been carefully reviewed and the following 
remarks are made in consequence thereof. 

Claims 1, 2, 4-6, 8-10, 12, and 13 are pending in this application. Claims 1, 2, 4-6, 8-10, 
12, and 13 stand rejected. 

The rejection of Claims 1, 2, 6, and 10 imder 35 U.S.C. § 103(a) as being unpatentable 
over Hiraiwa (JP 06-138275) in view of Taleyarkhan (US 4,649,021) is respectfully traversed. 

Claim 1 of the present application recites a core for a nuclear reactor that includes a 
plurality of independent fiiel bundles and a plurality of large control rods. Each independent fuel 
bundle includes a handle to facilitate lowering the fuel bundle into the core. Each control rod 
includes four control rod blades extending radially from a central portion and arranged at right 
angles to each other. The blades define four fuel bundle receiving chaimels, and the control rods 
are arranged in a plurahty of staggered rows with only foiu" independent fuel bundles in each 




1 



24-AT-6005 
PATENT 

receiving channel and two sides of each of the four independent fuel bundles adjacent a control 
rod blade. 

Applicants submit that Hiraiwa does not describe nor suggest a core for a nuclear reactor 
as recited in Claim 1 . Particularly, Hiraiwa does not describe nor suggest that the control rods 
are arranged in a plurality of staggered rows with only four independent fuel bundles in each 
receiving channel and two sides of each of the four independent fuel bundles adjacent a control 
rod blade. 

As best understood, it appears that Hiraiwa teaches control rods having four control rod 
blades extending from a central portion with a single fuel bundle in each receiving channel. 
Applicants submit that Hirawa clearly shows in Figure 4 a single fuel bundle 30A in the 
receiving channel defined by the control rod blades. This single fuel bundle 30A is formed fi-om 
four sub-assemblies 41. There is no indication that sub-assembhes 41 are independent. Rather, 
Applicants submit that Figure 4 clearly shows that sub-assemblies 41 are interdependent and are 
part of a single fuel bundle assembly 3 OA. One can clearly see that sub-assemblies 41 are 
housed inside an outer fiiel bundle housing 40. The Office Action, at page 3, states that "[w]hile 
patent drawings are not drawn to scale, relationships clearly shown in the drawings of a reference 
patent cannot be disregarded in determining the patentablity of claims." In this case, Figure 4 of 
Hirawa clearly shows a single fuel bundle in a receiving channel formed by the control rods 20B 
and 32A. Accordingly, Applicants submit that the suggestion on page 3 of the Office Action that 
Hirawa shows four fuel bundles within each receiving channel formed by the control rods is 
clearly erroneous and is not the proper interpretation of Figure 4 of Hirawa. 
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Taleyarkhan describes a single fuel assembly that is formed from four separate sub- 
assemblies housed inside an elongated outer tubular flow channel 12 formed from interconnected 
vertical walls 20. Each fiiel assembly includes a plurality of boxes defining fuel sub-assemblies. 
The boxes are connected at one end to a common bottom unit and at the other end to a common 
top unit to form a single fuel assembly . Each box contains a plurality of fuel rods. Also, 
Taleyarkhan shows a single handle to facilitate lowering the fiiel assembly into a core. 
Taleyarkhan does not describe nor suggest, nor does Hirawa describe nor suggest that each sub- 
assembly includes a handle to facilitate lowering the sub-assembly into a core. Applicants 
submit that the sub-assemblies shown in Figure 4 of Hirawa like the sub-assemblies described 
and shown by Taleyarkhan are interdependent and are connected together within an outer 
housing to form one single fuel assembly. Each sub-assembly of Hirawa or Taleyarkhan cannot 
be independently removed or lowered into a reactor core because the sub-assemblies are 
connected together within an outer housing to form a single independent fuel assembly. The 
sub-assemblies of Hirawa or Taleyarkhan are interdependent rather than independent. 

Further, because the sub-assemblies of Hirawa or Taleyarkhan are interdependent rather 
than independent it would not be obvious to modify the sub-assembUes of Hirawa or 
Taleyarkhan to include individual handles as suggested at page 4 of the Office Action. 
Applicants submit that individual handles on the sub-assemblies would serve no useful purpose 
because the individual sub assemblies cannot be separately removed from the single fuel 
assembly. Accordingly, Applicants submit that Claim 1 is patentable over Hiraiwa and 
Taleyarkhan, alone or in combination. 
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Claim 2 depends from independent Claim 1. When the recitations of dependent Claim 2 
are considered in combination with the recitations of Claim 1, Applicants respectfully submit 
that Claim 2 likewise is patentable over Hiraiwa and Taleyarkhan, alone or in combination. 

Claim 6 of the present application recites a core for a nuclear reactor that includes a 
plurality of fuel cells. Each fuel cell including a large control rod comprising four control rod 
blades extending radially from a central portion and arranged at right angles to each other. The 
blades defining four quadrants of the fuel cell, each quadrant consisting of only four independent 
fuel bundles. Each independent fuel bundle includes a handle to facilitate lowering the fuel 
bundle into the core. The plurality of fuel cells are arranged so that the control rods are in a 
staggered row pattern where each side of each quadrant of a fuel cell is adjacent to a control rod 
blade. 

Hiraiwa and Taleyarkhan, alone or in combination, do not describe nor suggest a core for 
a nuclear reactor as recited in Claim 6. Particularly, for the reasons explained above, Hiraiwa 
and Taleyarkhan, alone or in combination, do not describe nor suggest a fuel cell that includes a 
large control rod comprising four control rod blades extending radially from a central portion and 
arranged at right angles to each other with the blades defining four quadrants of the fuel cell, and 
each quadrant consisting of only four independent fuel bundles. Accordingly, Applicants submit 
that Claim 6 is patentable over Hiraiwa and Taleyarkhan, alone or in combination. 

Further, Claim 10 of the present application recites a nuclear reactor core configuration 
where the core includes a plurality of independent fuel bundles and a plurality of large control 
rods. Each independent fuel bundle includes a handle to facilitate lowering the fuel bundle into 
the core. Each control rod includes four control rod blades extending radially from a central 
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portion and arranged at right angles to each other with the blades defining four fuel bundle 
receiving channels. The configuration comprising the plurality of large control rods arranged in 
a staggered row pattern, and the fuel bundles arranged with only four independent fuel bundles in 
each receiving channel and two sides of each of the four independent fuel bundles adjacent a 
control rod blade. 

Applicants submit that Hiraiwa and Taleyarkhan, alone or in combination, do not 
describe nor suggest a core for a nuclear reactor as recited in Claim 10. Particularly, for the 
reasons explained above, Hiraiwa and Taleyarkhan, alone or in combination, do not describe nor 
suggest that the control rods are arranged in a plurality of staggered rows with only four 
independent fuel bundles in each receiving channel and two sides of each of the four independent 
fuel bundles adjacent a control rod blade. Accordingly, Applicants submit that Claim 10 is 
patentable over Hiraiwa and Taleyarkhan, alone or in combination. 

For the reasons set forth above. Applicants respectfully request that the Section 103(a) 
rejection of Claims 1, 2, 6, and 10 be withdrawn. 

The rejection of Claims 1, 2, 6, and 10 under 35 U.S.C. § 103(a) as being unpatentable 
over Kusuno. (JP 04-296693) in view of Taleyarkhan (US 4,649,021) is respectfully traversed. 

Applicants submit that Kusuno does not describe nor suggest a core for a nuclear reactor 
as recited in Claim 1, a core for a nuclear reactor as recited in Claim 6, nor a nuclear reactor core 
configuration as recited in Claim 10. Particularly, Kusuno does not describe nor suggest that the 
control rods are arranged in a plurality of staggered rows with only four independent fuel 
bundles in each receiving channel and two sides of each of the four independent fuel bundles 
adjacent a control rod blade. 
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As best understood, it appears that Kusuno teaches control rods having four control rod 
blades extending from a central portion with a single fuel bundle in each receiving channel. 
Applicants submit that Kusuno clearly shows in Figure 13 a single fuel bundle 1 in the receiving 
channel defined by the control rod blades (shown in Figure 1), and also shows four sub-bundles 
5 that form the single fuel bundle 1 . Applicants submit that Figure 13 clearly shows an outer 
fuel bundle housing 4 defining the single fiiel bimdle 1 and surrounding the sub-bundles 5. The 
supplied abstract of Kusuno states that "Fuel assemblies 1 comprising the sub fuel area divided 
into pieces and reinforced by structural material are regularly arranged so that water passages 6 
filled with reactor water of a # shape may be formed". Applicants submit that this statement 
shows that Kusuno teaches a single fuel assembly formed by sub-assemblies within an outer 
housing. There is no indication that sub-bundles 5 are independent. Rather, Applicants submit 
that Figure 13 clearly shows that sub-bundles 5 are interdependent and are part of a single fuel 
bundle assembly 1. One can clearly see that sub-bundles 5 are housed inside an outer fuel 
bundle housing 4. The Office Action, at page 5, states that "[w]hile patent drawings are not 
drawn to scale, relationships clearly shown in the drawings of a reference patent cannot be 
disregarded in determining the patentablity of claims." In this case, Figure 13 of Kusuno clearly 
shows a single fuel bundle in a receiving channel formed by the control rods 7. Accordingly, 
Applicants submit that the suggestion on page 3 of the Office Action that Kusuno shows four 
fuel bundles within each receiving channel formed by the control rods is clearly erroneous and is 
not the proper interpretation of Figure 13 of Kusuno . 

Applicants submit that the fuel bundle 1 shown in Figure 13 of Kusuno is similar to the 
fiiel bundle described by Taleyarkhan (US 4,649,021). Taleyarkhan describes a single fuel 
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assembly that is formed from four separate sub-assemblies. Each fuel assembly includes a 
plurality of boxes defining fuel subassemblies. The boxes are connected at one end to a common 
bottom unit and at the other end to a common top unit to form a single fuel assembly. Each box 
contains a plurality of fuel rods. Also, Taleyarkhan shows a single handle to facilitate lowering 
the fiiel assembly into a core. Taleyarkhan does not describe nor suggest, nor does Kusuno 
describe nor suggest that each sub-assembly includes a handle to facilitate lowering the sub- 
assembly into a core. Applicants submit that the sub-assemblies shown in Figure 13 of Kusuno 
like the sub-assemblies described and shown by Taleyarkhan are interdependent and are 
connected together within an outer housing to form one single fuel assembly. Each sub- 
assembly of Kusimo or Taleyarkhan cannot be independently removed or lowered into a reactor 
core because the sub-assemblies are interdependent and are connected together within an outer 
housing to form a single independent fiiel assembly. 

Further, because the sub-assemblies of Kusuno or Taleyarkhan are interdependent rather 
than independent it would not be obvious to modify the sub-assemblies of Kusuno or 
Taleyarkhan to include individual handles as suggested at page 5 of the Office Action. 
Applicants submit that individual handles on the sub-assemblies would serve no useful purpose 
because the individual sub assemblies cannot be separately removed from the single fiiel 
assembly. Accordingly, Applicants submit that Claims 1, 6, and 10 are patentable over Kusuno 
and Taleyarkhan, alone or in combination. 

Claim 2 depends fi'om independent Claim 1. When the recitations of dependent Claim 2 
are considered in combination with the recitations of Claim 1, Applicants respectfully submit 
that Claim 2 likewise is patentable over Kusuno and Taleyarkhan, alone or in combination. 
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For the reasons set forth above, AppHcants respectfully request that the Section 103(a) 
rejection of Claims 1, 2, 6, and 10 be withdrawn. 

The rejection of Claims 4, 5, 8, 9, 12, and 13 under 35 U.S.C. § 103(a) as being 
unpatentable over Hiraiwa (JP 06-138275) or Kusuno. (JP 04-296693) in view of Taleyarkhan 
(US 4,649,021) and further in view of Figures 1-3 is respectfully traversed. 

As explained above independent Claims 1, 6, and 10 are patentable over Hiraiwa, Kusuno 
and Taleyarkhan, alone or in combination. 

Applicants submit that Hiraiwa or Kusuno in combination with Taleyarkhan and in 
combination with Figures 1-3 do not teach or suggest a core for a nuclear reactor as recited in 
Claim 1, a core for a nuclear reactor as recited in Claim 6, or a nuclear reactor core configuration 
as recited in Claim 10 because neither Hiraiwa, Kusuno, Taleyarkhan, nor Figures 1-3 describe 
or suggest a core with the control rods arranged in a plurality of staggered rows with only four 
independent fuel bundles in each receiving chaimel and two sides of each of the four fuel bimdles 
adjacent a control rod blade. Accordingly, Claims 1, 6, and 10 are submitted to be patentable 
over Hiraiwa or Kusuno in combination with Taleyarkhan and in combination with Figures 1-3. 

Claims 4 and 5 depend from independent Claim 1, Claims 8-9 depend from independent 
Claim 6, and Claims 12-13 depend from independent Claim 10. When the recitations of 
dependent Claims 4 and 5, and Claims 8-9, and Claims 12-13 are considered in combination with 
the recitations of Claims 1, 6, and 10 respectively. Applicants respectfully submit that Claims 4, 
5, 8-9, and 12-13 likewise are patentable over Hiraiwa, Kusuno, Taleyarkhan, and Figures 1-3 of 
the present application, alone or in combination. 
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For the reasons set forth above, Applicants respectfully request that the Section 103(a) 
rejection of Claims 4, 5, 8, 9, 12, and 13 be withdrawn. 

In view of the foregoing amendments and remarks, all the claims now active in this 
application are believed to be in condition for allowance. Favorable action is respectfully 
solicited. 



Respectfully submitted, 




Michael Tersillo 
Registration No. 42,180 
ARMSTRONG TEASDALE LLP 
One Metropohtan Square, Suite 2600 
St. Louis, Missouri 63102-2740 
(314) 621-5070 
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